The composition of the volatile aroma components was defined in the dried and fresh aerial parts of Sideritis scardica Griseb. from R. Macedonia and S. raeseri Boiss. & Heldr. from R. Macedonia, Albania and Greece. Analysis was made by gas chromatography (GC/FID/MS) equipped with a headspace (HS) sampler. Thirty-two components (15 monoterpenes representing 33.2-62.8% and 17 sesquiterpenes representing 25.2-51.2% of the entire volatiles) were identified as aroma components of dried plant material of S. scardica. Thirty components {14 monoterpenes (19.3-74.2%), 2 alcohols (6.2-38.4%) and 14 sesquiterpenes (18.2-33.5%)} were identified as aroma components in the fresh aerial parts of S. scardica. The predominant components were transcaryophyllene, β-pinene, α-pinene and 1-octen-3-ol, which were found only in the fresh samples. In the aerial parts of S. raeseri, 43 components were identified in the dried samples {22 monoterpenes (65.7-94.3%) and 21 sesquiterpenes (5.4-27.8%)} and 29 components {15 monoterpenes (77.3-90.7%) and 14 sesquiterpenes (6.3-18.2%)} in the respective fresh samples. Prevailing components in all tested samples of S. raeseri were β-pinene, α-pinene, α-copaene, sabinene and limonene. Only minor differences were revealed in the qualitative composition of the aroma volatiles between the dried and fresh plant material of both species. Furthermore there was almost no difference in the chemical profiles of the aroma compounds between S. scardica and S. raeseri, except for 1octen-3-ol, which was present only in fresh S. scardica.
Mountain tea is a traditional beverage in the Balkan countries, prepared as a refreshing herbal tea, usually from several species of Sideritis. Sideritis (Lamiaceae) comprises more than 150 species, growing mainly in the Mediterranean area, but only a few are used for preparation of this herbal tea, including S. scardica Griseb. and S. raeseri Boiss. & Heldr. These species are endemic to the Balkan Peninsula. S. scardica is distributed in R. Macedonia, Bulgaria, Turkey, Southwest Albania and Greece, whereas S. raeseri is reported to grow in Greece, R. Macedonia and Albania. Aerial parts of these plants are widely utilized in Mediterranean folk medicine in the form of either a decoction or infusion [1a-c] , and used either orally or topically [2b] because of their antispasmodic, carminative, analgesic, nervous system stimulant, sedative, antitusic, stomachic, anticonvulsive, anti-inflammatory, antimicrobial and antioxidant activities [2a-c] . These herbs are often used to treat the common cold, to alleviate sinus congestion, pains and virus infections, including influenza. However, the specific and particular aroma is maybe the most important reason for the wide use of the tea by the Balkan peoples.
Various extracts and essential oils of Sideritis species have shown antioxidant [1c, [3] [4] [5] 13] , antibacterial [2c, [6] [7] [8] , spasmolytic [9] , hypotensive, vasorelaxant, cardiodepressant [10] , antiinflammatory, gastroprotective and cytotoxic activities [11] . Chemical examination of the extracts of these species revealed flavonoids, phenolic acids, terpenes, iridoids, coumarins, lignans, sterols, phenylpropanoids [4-6,8,11-15c] , and a complex mineral composition [4, 5] . Monoterpenes, sesquiterpenes, diterpenes, hydrocarbons, fatty acids, esters, aldehydes and alcohols have been reported for the essential oils of Sideritis species [5, 6-8, 14, 15b-c] .
Although numerous data have been published about the chemical composition of the essential oils, there are no data about the volatile aroma compounds. To analyze these compounds a refined method of headspace sampling hyphenated with GC/FID/MS analysis can be utilized [16] . Taking into account all the considerations mentioned above, the aim of this work was the determination of the aroma compounds in the dried and fresh aerial parts of mountain tea (S. scardica and S. raeseri) using a headspace (HS) method with GC/FID/MS. Thirty-two components were identified in the investigated samples of the dried aerial parts of S. scardica (dSC) collected from five different localities in R. Macedonia (four wild and one cultivated), representing 78.5-99.8% of the total content (Table 1) . Monoterpene hydrocarbons (MH) formed 14.8-45.9% of the total, oxygen containing monoterpenes (OM) 2.7-37.8%, sesquiterpene hydrocarbons (SH) 24.1-50.4% and oxygen containing sesquiterpenes (OS) 0.8-3.3%.
The prevailing components in all dSC samples were the sesquiterpene trans-caryophyllene (6.7-40.2%), and the monoterpenes β-pinene (7.4-23.4%) and α-pinene (5.2-16.2%), followed by myrtenal (0.3-12.6%), α-copaene (1.1-9.4%), bornyl acetate (0.4-8.9%), bicyclogermacrene (1.2-7.0%) and germacrene D (2.2-5.3%). It is important to stress that trans-pinocarveol, pinocarvone and α-campholenal (2.9-5.9%, 2.2-5.8% and 1.7-2.7%, respectively) were found only in the wild spontaneous samples. The higher abundance of trans-caryophyllene (40.2%) was specific for the cultivated sample dSC-Prilep. Oxygen containing sesquiterpenes were minor components.
As there are no data for the volatile compounds analyzed by HS GC/FID/MS, most of our findings were compared with the essential oil composition. According to Tadic et al., the main classes of component of the essential oil obtained by hydrodistillation of S. scardica from Shara Mtn. were oxygen containing monoterpenes (30.0%), oxygen containing sesquiterpenes (25.5%), sesquiterpene hydrocarbons (8.6%) and monoterpene hydrocarbons (1.8%). The predominant components were hexadecanoic acid, myristicin, 1002
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menthol, caryophyllene oxide and τ-muurolol (12.9, 5.2, 4.9, 4.8 and 3.6%, respectively) [7] . None of these components were identified in the HS profile of our tested samples, except for caryophyllene oxide, in very low amount (0.7%). Furthermore, Trendafilova et al. reported -pinene (4.4-25.1%) and -pinene (2.8-18.0%) as major constituents of the essential oils of six native populations of S. scardica from Bulgaria [14] . Again, the volatile HS components of our samples contained a smaller amount of pinene and a larger amount of -pinene.
Forty-three components were identified in the investigated samples of the dried aerial parts of S. raeseri (dSR), collected from three different localities in R. Macedonia, two in Albania and two in Greece, representing 93.0-99.8% of the total content (Table 1) . Monoterpene hydrocarbons formed 65.7-93.7% of the total, oxygenated monoterpenes 0.6-7.2%, sesquiterpene hydrocarbons (5.3-23.2%), and oxygenated sesquiterpenes (0.1-9.1%).
The predominating components in all dSR samples were the monoterpene hydrocarbons β-pinene (21.9-48.8%), α-pinene (17.5-41.0%) and limonene+ β-phellandrene (1.2-15.7%), followed by the sesquiterpene hydrocarbons α-copaene (0.90-9.8%) and transcaryophyllene (1.9-6.5%). Oxygen containing mono-and sesquiterpenes were minor components. The number of components found in dSR was larger than in dSC. Also, the share of the classes of components in dSR (MH>SH>OS>OM) differed from dSC (SH>MH>OM>OS). Pljevljakusic et al. analyzed the chemical composition of the essential oils from cultivated S. raeseri aerial parts at four different developmental phases using GC-MS and revealed that the sesquiterpene fraction was the predominant terpenoid group in all samples (58.2-67.8%). The sesquiterpene hydrocarbon bicyclogermacrene was the main constituent of all analyzed oils (35.8-42.5%), followed by spathulenon and βcaryophyllene (5.0-15.0% and 0.1-9.0%, respectively); the major monoterpene hydrocarbon was cis-β-ocimene (3.0-4.9%) [5] . Compared with these data, in the HS profile of our samples, bicyclogermacrene exceeded 1% only in the sample dSR-Lef from Lefkada, Greece (7.3%). Kostadinova et al. reported the sesquiterpenes germacron and elemol acetate (25.0 and 15.9%, respectively) as dominant components of the essential oil of S. raeseri from Galichica Mtn. [6] . These compounds were not identified in our tested samples.
Aroma Compounds of Sideritis scardica and S. raeseri Natural Product Communications Vol. 9 (9) 2014 1371 (Table 2) . Monoterpene hydrocarbons formed 76.7-85.9% of the total, oxygenated monoterpenes 0.6-4.8%, sesquiterpene hydrocarbons 6.0-15.0%, and oxygenated sesquiterpenes 0.3-0.5%. The major components in fSR samples were β-pinene (37.9-40.7%), α-pinene (21.5-29.1%), sabinene (1.5-13.9%) and limonene+β-phellandrene (5.1-7.1%), followed by α-copaene (3.7-8.2%) and trans-caryophyllene (1.4-4.5%). Oxygenated sesquiterpenes were the minor components of fSR and fSC (0.2-1.1 and 0.3-0.5%, respectively). Generally, fSR and dSR contain larger amount of monoterpene hydrocarbons, but smaller amounts of sesquiterpene hydrocarbons than dSC and fSC.
A few dissimilarities in the qualitative composition between the dried and fresh plant material of both species were revealed, but the quantitative differences were more evident. Furthermore there were no differences in the chemical profiles of aroma compounds between S. scardica and S. raeseri, except for 1-octene 3-ol, which was present in all fSC.
Experimental

Plant material:
The aerial parts of the flowering plants (20-25 cm from the top) were collected during the summer of 2012. Twelve specimens of S. scardica and S. raeseri were collected ( Table 3 ). The plant material was air dried, packed in paper bags and kept in a dark and cold place until analysis. Plant identity was verified and voucher specimens deposited at the Institute of Pharmacognosy, Faculty of Pharmacy, Skopje, R. Macedonia. Qazimi et al.
GC and GC-MS analyses:
Either fresh or dried leaves (0.3 g) were put in sealed vials, warmed for 5 min, and the gas phase (highly volatile compounds) was investigated on an Agilent 7890А Gas Chromatography system equipped with flame ionization detector (FID) and an Agilent 5975C Mass Quadrupole detector, as well as capillary flow technology, which enabled simultaneous analysis of the sample on both detectors. A HP-5ms (30 m x 0.25 mm, film thickness 0.25 m) capillary column was used. Operating conditions were as follows: oven temperature 60C, 20C/min to 280C; helium as carrier gas at a flow rate of 1mL/min; injector temperature 260C and FID temperature 270C. 1000 L of gas phase was injected in a split ratio of 1:1. The MS conditions were: ionization voltage 70 eV, ion source temperature 230C, transfer line temperature 280C and mass range from 50-500 Da. The MS was operated in scan mode.
Head space method: Incubation temperature 80˚C; incubation time 5 min; syringe temperature 85˚C; agitator speed 500 rpm.
Identification of components:
Identification of the components was made by comparing the mass spectra of components with those from NIST, Wiley and Adams mass spectral libraries, by AMDIS (Automated Mass Spectral Deconvolution and Identification System) and by comparing literature and estimated Kovats (retention) indices that were determined using a mixture of a homologous series of normal alkanes from C 9 to C 25 in n-hexane, under the same conditions. The percentage ratio of the components was computed by the normalization method of the GC/FID peak areas and average values were taken (n=3).
